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Method of producing permanent identification of glass segments 

The invention relates to a method of producing permanent 
identification of glass sheets, especially of safety glass for vehicles comprising the steps 
of applying a mark of enamel paint on at least one portion of a surface of a glass 
sheet, heating the glass sheet and subsequently cooling the glass sheet. 
5 Safety glass, such as automobile glass, may be marked with the name 

or the logo of the glass manufacturer, and/or, the name or logo of the automobile 
constructor. The marking may further comprise normalisation characteristics 
appropriate for the given type of safety glass and the date on which the glass was 
manufactured. This marking provides identification at a glance of the glass 

10 manufacturer, and in some cases identification of the product and time of production, 
by which the manufacturer gives a guarantee of the quality and safety of the glass. 

The capacity of highly automated and operative production lines, for 
example in the automotive industry, allows production on a mass scale of thousands 
of units of glass sheets per day and, in some cases, per hour. During one day, a 

15 number of technological parameters may vary, for example during the heating, 
tempering or bending of the glass sheet and may cause, in the case of particular 
technological operations, significant differences in the characteristics of the 
manufactured glass sheet. It is therefore desirable to identify the precise moment at 
which the glass sheet is manufactured in order to determine the specific technological 

20 and composition parameters associated with it. 

Known marking methods may be used to provide a daily marking 
whereas their use to provide a marking including both the date and time of 
manufacture may be too long to achieve and could negatively affect the speed of 
production. This daily marking may be achieved on the glazing at the end of the 

25 manufacturing process and before it is mounted in the vehicle. 

One disadvantage of having a marking which includes only the date of manufacture 
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is that a great number of glazings mounted in different vehicles will have the same 
marking. 

Another disadvantage of such a marking is that once the glazing is mounted in the 
vehicle, it may be impossible to trace the production line on which it was 
5 . manufactured and the parameters of production associated to it. These parameters 
are important since they may influence the chemical and physical characteristics of 
the glazing. 

One of the consequence of these known marking methods is that a client who wishes 
to obtain the individual technological characteristics of its glazing may have to refer 

10 back to the firm which provided the marking. 

For the marking of automotive glass, sand-blasting may be used. For 
instance, European patent n° 647 504 describes the equipment for the marking of 
glass for vehicles by jet blasting of abrasive materials to create the layout of the 
selected parts of the surface of the glass. Sand-blasting is not currently used mainly 

15 due to the high energy and time requirements of the process, and also because the 
surface of the glass may be damaged in the course of this process. 

European patent n° 433 137 describes a method for permanent 
identification of a sheet of glass with applications for glazings mounted in vehicles. 
The identification mark is created on a glass sheet by causing interaction between an 

20 organic ink and an enamel, for example in the form of a peripheral band, during heat 
treatment of the glass. 

European patent n° 637 517 describes a laser marking, through a glass 
sheet, of a portion of a peripheral black enamel band at which the enamel is adhered 
into the vehicle body work. 

25 At present, the most common method for marking automotive glass is 

silk-screen printing, during which, the required marks are applied on the surface of 
the glass before heat treatment with the aid of a screen-printing mesh. This method is 
fast and reliable but has the disadvantage of producing a large series of glazings 
without individual information of each glass sheet. 



WO 01/94128 




PCT/EP01/02760 



3 

According to one aspect, the present invention provides a method for 
producing permanent identification of glass sheets as defined in Claim 1. 

The method according to the present invention may be included in the 
production cycle and therefore may provide the glass sheet with individual 
5 information directly related to production parameters, which information is specific of 
the glass sheet. For example, this information may be related to the chemical 
composition and physical characteristics of the glass sheet which it may be desirable 
to be able to trace once the glass is mounted in a vehicle. 

According to another aspect, the present invention provides a method 
10 for producing permanent identification of glass sheets as defined in Claim 2. The 
block of enamel paint destined to provide the permanent identification of the glass 
sheet may be printed simultaneously with the marking comprising the name of the 
glass manufacturer and/or normalisation characteristics of the glass. Both the regular 
mark and the permanent identification are spaced from the peripheral enamel band. 
15 The method according to Claim 2 offers the advantage of using the 

same enamel for both the regular mark and the permanent identification of the glass 
sheet in addition to requiring only a single step of printing for these two types of mark 
during the manufacturing process thereby affording optimum use of time. Moreover, 
by separating the regular mark and the permanent identification from the peripheral 
20 enamel band, they both remain visible when the glass sheet is, for example, adhered 
to a vehicle body work. 

Both methods according to Claims 1 and 2 may provide identification 
of the glass sheet at a glance. 

The block of enamel paint may be rectangular or of any other suitable 

25 shape. 

Preferably, the enamel paint is a silk-screenable paint or a tampon- 
printing colour. 

The present invention may be used to provide an unambiguous and 
individual marking of each glass sheet and a glass identification which is visible and 
30 permanent. 
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The identification of one product with respect to another and its tracing 
in the course of a process, for example during production and assembling, is therefore 
facilitated. 

The permanent identification according to the present invention may be 
5 used on all types of glass for vehicles and automobiles, for example laminated 
windscreen, rear windows, side windows and roof windows, without causing damage 
to the glass. Moreover, the permanent identification may increase the safety of the 
vehicle against theft. 

Another advantage of the permanent identification according to the 

10 present invention is that it may be inserted into automated production of glass, 
without interrupting the speed of the production cycle. 

A further advantage of the present invention is that production and 
variation of the screen-printing design may be used for various types of time marking. 
This also applies to the tampon or transfer printing design. 

15 Preferably, the laser used to remove a layer of enamel paint from the 

original block of enamel paint is a high quality of beam TEM 00 having an output of 5 
W and a density output of 1.3 kW.mm" 2 which is generated by a laser head Nd:YAG 
having a wavelength of 1.06 m" 6 , with a driving system of marking and description of 
the material, generally called longitudinally diode drawn laser. Alternatively, a laser 

20 beam of type CO z with a wavelength of 10.6 m" 6 or other laser beams. Both types of 
laser have the advantage of not damaging the surface of the glass. The laser will 
preferably be directed onto the block of enamel paint from the side of the glass sheet 
which carries the block of enamel paint, and not through the glass sheet from the 
other side of the glass sheet. 

25 Another advantage of the present invention is the possibility of linking 

the directional control of the laser beam to a computer database which provides 
identification information for each glass sheet. This computer database may provide 
individual information allowing the immediate identification of the printing equipment 
used and/or any immediate data relative to the individual characteristics and 

30 properties of the glass sheet, such as time data. This data may be presented in the 
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form of a code, for example a bar code, written, number, graphic or picture code or 
any combination of these. The printed information may be kept in the memory of the 
computer database for a period of at least 3 years, preferably of 5 years, thereby 
ensuring safe preservation of information and facilitating eventual complaint 
5 procedures from the client. 

Preferably, before the glass sheet is sent to the automotive constructor, 
an additional bar code, having the same code number as the enamel bar code on the 
glass sheet, may be produced on a self adhesive label which will be attached to the 
glass sheet. When the constructor assembles the different glass sheets in the vehicle, 
10 the additional bar code is detached and added to the log book of the individual 
vehicle. This provides the advantage of facilitating the tracing by the constructor of 
the glass sheet on a particular vehicle. 

The invention will now be described, by way of example only, with 
reference to the accompanying drawings in which : 
15 Figure 1 shows a vehicle glass sheet (1) comprising a peripheral enamel 

band (2), a regular mark (3) and a block of enamel paint (4). The latter marking is 
spaced from the peripheral enamel band (2) in order to provide individual 
identification of the glass sheet at a glance, for example when the glass sheet is 
mounted in a vehicle. This may be particularly advantageous when using the marking 
20 for example to trace theft of the vehicle. 

Figure 2a shows the rectangular block of enamel paint comprising the 
portion of glass sheet (5) and the enamel paint (6). 

Figure 2b shows the block of enamel paint (4) after at least one laser 
beam has been directed and has removed at least part of a layer of enamel paint (6) 
25 at desired position (7). 

In order to manufacture, for example, a marked transparent side 
window of a vehicle, the following steps may be carried out. 

Firstly, a piece of fiat glass is cut and ground at the edges to the 
appropriate shape and is washed. 
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Secondly, the glass is inserted in a positioning template in order to be 
in a required position for the printing step. The printing is achieved at part of the 
surface of the glass sheet, preferably a visible corner, which surface will be positioned 
towards the inside of the vehicle upon assembling of the glass. The printing may be 
5 achieved by silk-screen printing of enamel paint using a MARAFLEX 1-T 56M type 
mesh but alternative printing methods may also be used. The information printed by 
this method may comprise the name of the glass manufacturer and its logo, the type 
of glass sheet used, and information relative to the required normalisation tests 
confirming the safety parameters of the glass. A block of paint in the shape of a 

10 rectangle 30 mm wide by 10 mm high is simultaneously printed with this information 
and a laser beam is subsequently directed towards this block in such a way that it 
removes at least part of a layer of the block only at positions required to provide 
identification information specific to the glass sheet. The paint may be allowed to dry 
prior to the action of the laser beam. The laser beam removes the enamel paint from 

15 selected positions from the surface of the glass sheet, for example by evaporation or 
ablation, without damaging the surface of the glass. The time required for the laser to 
operate may depend upon the type of enamel, the adherence of the layer of enamel 
paint to the glass and on the size of the area to be removed. The laser beam is 
connected to a computer database which provides information for the operation of 

20 the laser beam itself and thus provides unambiguous and individual code for each 
glass sheet. The database preferably keeps the information in memory for a certain 
period of time which period is preferably of at least three years. 

Finally, the marking on the glass sheet undergoes heat treatment which 
hardens the enamel paint and fuses it to the glass surface. This is preferably achieved 

25 during a subsequent bending, tempering, and/or any other treatment of the glass 
sheet. 

The information printed may relate not only to the day of manufacture, 
but may additionally contain data regarding the hour, minute and/or seconds, and an 
identification number of the equipment by which the printing was executed. The 
30 information may additionally contain codes relative to the automated work place or 
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other graphic elements and marks, for example bar codes, or other codes with higher 
corresponding value than the bar codes, for example two-dimensional codes. 

The present invention further relates to a glass sheet comprising a 
permanent identification marking which is located on at least one non-peripheral 
portion of the glass sheet and comprises individual information and identification data 
of the glass sheet which comprise the date and the time of manufacture of the glass 
sheet. 

The present invention also relates to a glass sheet comprising a 
peripheral enamel band and a permanent identification marking which is spaced from 
the peripheral band and which marking comprises individual information and 
identification data of the glass sheet which comprise the date and the time of 
manufacture of the glass sheet. 

The permanent identification is preferably a bar code which is 
advantageously produced by laser beam ablation or laser beam evaporation. 

The glass sheet according to the present invention is preferably an 
automotive glazing. The permanent identification of the glass sheets according to the 
present invention is designed for visible, individual and unambiguous identification of 
each unit of safety glass, especially for transport means, and everywhere where it is 
advantageous to mark glass such as road freight vehicles, for windows or doors of rail 
transport, or, as the case may be, plane or automobile transport, or for other types of 
safety glass, such as safety doors, walls and windows. 



WO 01/94128 




PCTYEP01/02760 



- 8 
CLAIMS 

1. A method of producing permanent identification of glass sheets, 
especially of safety glass for vehicles comprising the steps of applying a mark of 
enamel paint on at least one portion of a surface of a glass sheet, heating the glass 
sheet and subsequently cooling the glass sheet, characterised in that before heating 

5 the glass sheet (1) a layer of enamel paint in the form of at least one block (4) is 
printed on at least one non-peripheral portion of the glass sheet, and that at least one 
laser beam is subsequently directed on the block of enamel paint (4) in such a way 
that it removes at least part of a layer of enamel paint at desired positions (7) from the 
original block of enamel paint substantially down to the surface of the glass thereby 
10 providing the glass sheet with individual information and identification data. 

2. A method of producing permanent identification of glass sheets, 
especially of safety glass for vehicles comprising the steps of applying a mark of 
enamel paint on at least one portion of a surface of a glass sheet, heating the glass 
sheet and subsequently cooling the glass sheet, characterised in that the glass sheet 

15 (1) comprises a peripheral band of enamel paint (2) and that spaced from it a regular 
mark (3), comprising the name of the glass manufacturer and/or normalisation 
characteristics, and a layer of enamel paint in the form of at least one block (4) are 
printed simultaneously on at least one portion of the glass sheet, and that at least one 
laser beam is subsequently directed on the block of enamel paint (4) in such a way 

20 that it removes at least part of a layer of enamel paint at desired positions (7) from the 
original block of enamel paint substantially down to the surface of the glass thereby 
providing the glass sheet with individual information and identification data, and that 
the glass sheet is subsequently heated. 

3. A method of producing permanent identification of glass sheets 
25 according to any preceding claim, in which the enamel paint is a silk-screenable paint. 

4. A method of producing permanent identification of glass sheets 
according to any of claims 1 and 2, in which the enamel paint is transfer printed. 
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5. A method of producing permanent identification of glass sheets 
according to any preceding claim, in which the laser is of Nd:YAG type drawn by 
diodes. 

6. A method of producing permanent identification of glass sheets 
according to any of claims 1 to 4, in which the laser is of CO z type. 

7. A method of producing permanent identification of glass sheets 
according to any preceding claim in which the directional control of the laser beam is 
linked to a computer database which provides identification information for each 
glass sheet. 

8. A method of producing permanent identification of glass sheets 
according to claim 7, in which, the computer database provides immediate time data. 

9. A method of producing permanent identification of glass sheets 
according to any of claims 7 and 8, in which the computer database provides 
immediate information identifying the laser printing equipment. 

10. A method of producing permanent identification of glass sheets 
according to any of claims 7 to 9, in which, the computer database provides an 
immediate data characterising and/or specifying the properties of an individual 
printed glass sheet in the form of any kind of bar codes, written, number, graphic or 
picture codes or any combination of these. 

11. A method of producing permanent identification of glass sheets 
according to any of claims 7 to 10, in which, the computer database keeps in its 
memory the printed information for a period of time of at least three years. 

12. A method of producing permanent identification of glass sheets 
according to any preceding claim in which the laser beam is directed on the side of 
the glass sheet which comprises the block of enamel paint. 

13. A method of producing permanent identification of glass sheets 
according to any preceding claim, in which the permanent identification comprises a 
bar code and in which an additional bar code is produced on a self adhesive label 
which is attached to the glass sheet. 
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14. A method of producing permanent identification of glass sheets 
according to claim 13, in which the additional bar code has a code number identical 
to the code number of the bar code of the permanent identification. 

15. A glass sheet comprising a permanent identification characterised 
5 in that the permanent identification is located on at least one non-peripheral portion 

of the glass sheet and comprises individual information and identification data of the 
glass sheet which comprise the date and the time of manufacture of the glass sheet 

16. A glass sheet comprising a permanent identification marking in 
which the glass sheet comprises a peripheral enamel band and that the permanent 

10 identification is spaced from the peripheral band and comprises individual 
information and identification data of the glass sheet which comprise the date and the 
time of manufacture of the glass sheet. 

17. A glass sheet comprising a permanent identification marking 
according to any of claims 15 and 16 in which the permanent identification marking 

15 is a bar code. 

18. A glass sheet comprising a permanent identification marking 
according to any of claims 15 to 17 in which the permanent identification marking is 
produced by laser ablation or laser evaporation. 

19. A glass sheet comprising a permanent identification marking 
20 according to any of claims 15 to 18 in which the glass sheet is an automotive glazing. 



INTERNATIONAL SEARCH REPORT 



PCT/ 



•1/02760 



According to International Patent Ctessgncajton (IPC) or to both national classification and IPC 



Documentation searched other than minimum documentation to the extent that such documents are included In the fields searched 



g the International search (name of data base and. where practical, search terms used) 



WPI Data, PAJ, EPO-Internal 



C. DOCUMENTS CONSIDERED TO B 



: RELEVANT 



Citation ol document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



EP 0 868 960 A (VTF IND SARL) 

7 October 1998 (1998-10-07) 
column 2, line 3 - line 20 

EP 0 637 517 A (SAINT G0BAIN VITRAGE) 

8 February 1995 (1995-02-08) 
column 1, line 52 -column 3, line 5 

DE 35 39 047 A (WAERMEGERAETE & 
ARMATURENWERK ) 10 July 1986 (1986-07-10) 
the whole document 

US 5 030 551 A (HERREN FRITZ ET AL) 

9 July 1991 (1991-07-09) 

column 1, line 52 -column 2, line 2 



1,2, 
14-16 



1,2, 
14-16 



1,2, 
14-16 



1,2, 
14-16 



□ 



Further documents are listed in the continuation of box C. 



El 



Patent family members are listed in ai 



° Special categories of cited documents : 

'A' document defining the general state of the art which Is not 

considered to be of particular relevance 
■E" earlier document but published on or after the International 

filing date 

•L' document which may throw doubts on priority ctaim(s) or 
which Is cited to establish the publication date of another 
citation or other special reason (as specified) 

•O" document referring to an oral disclosure, use, exhibition or 
other means 



T* later document published after the International fifing date 
or priority date and not In conflict with the application but 
cited to understand the principle or theory underlying the 



*X' document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an Inventive step when the document Is taken alone 

■Y* document of particular relevance; the claimed invention 

cannot be considered to Involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skirled 
In the art. 

■&' document member of the same patent family 



Date of the actual completion of the International search 



28 August 2001 



Date of mailing of the 



12/09/2001 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Pa) 
NL- 2280 HV Rqswijk 
TeL (+31-70) 340-2040. Tx. 31 651 e; 
Fax (+31-70) 340-3016 



Herrmann, J 



Foim PCT/1SA/210 (second sheet) (July 1892) 



INTERNATIONAL SEARCH REPORT 

iiuurr^^^^kpn potent family members 


lnten ^^Application No 

PCT/ri^l/02760 


Patent document 
cited In search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 



EP 0868960 A 07-10-1998 FR 2760202 A 04-09-i998 



DE 69800023 D 28-10-1999 
DE 69800023 T 31-05-2000 
ES 2138872 T 16-01-2000 



DE 4326314 A 09-02-1995 

AT 152673 T 15-05-1997 

DE 69403032 D 12-06-1997 

DE 69403032 T 20-11-1997 

ES 2104307 T 01-10-1997 



DE 3539047 A 10-07-1986 FR 2575422 A 04-07-1986 

GB 2169282 A,B 09-07-1986 

HU 42009 A,B 29-06-1987 

IT 1184033 B 22-10-1987 

NL 8503201 A 16-07-1986 

YU 198385 A 30-04-1988 



US 5030551 A 09-07-1991 DE 59002516 D 07-10-1993 

EP 0391848 A 10-10-1990 
JP 2289478 A 29-11-1990 



Form PCT/1SA/210 (patent family annex) (July 1892) 



